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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
ASSESSMENT  SUMMARY 


Name  of  Dam 
State  Located 
County  Located 
Stream 

Date  of  Inspection 


Lake  Northwoods  Dam 
Missouri 

Gasconade  County 
Tributary  Second  Creek 
June  26,  1979 


Lake  Northwoods  Dam  was  inspected  by  an  interdisciplinary 
team  of  engineers  from  Hoskins -Wes tern-Sonderegger,  Inc.  The 
purpose  of  the  inspectiotij^asjto  make  an  assessment  of  the  general 
condition  of  the  dam  with  respect  to  safety,  based  upon  available 
data  and  visual  inspection,  in  order  to  determine  if  the  dam  poses 
hazards  to  human  life  or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers,  and  developed 
with  the  help  of  several  Federal  and  State  agencies,  professional 
engineering  organizations,  and  private  engineers.  Based  on  these 
guidelines,  this  dam  is  classified  as  an  intermediate  size  dam  with 
a  high  downstream  hazard  potential.  Failure  would  threaten  life  and 
property.  The  estimated  damage  zone  extends  approximately  four  and 
one-half  miles  downstream  of  the  dam.  Within  the  damage  zone  are 
two  dwellings.  State  Highway  19  and  U.S.  Highway  50. 

'  Our  inspection  and  evaluation  indicates  that  the  spillway  does 
not  meet  the  criteria  set  forth  in  the  recommended  guidelines  for 
an  intermediate  dam  having  a  high  hazard  potential.  The  Probable 
Maximum  Flood  is  the  appropriate  spillway  design  flood.  The  spillway 
will  pass  the  100-year  flood  (flood  having  a  one  percent  chance  of 
being  exceeded  in  any  year)  without  overtopping  the  dam.  The  spillway 
will  pass  52%  of  the  Probable  Maximum  Flood  without  overtopping  the 
dam.  The  Probable  Maximum  Flood  (PMF)  is  defined  as  the  flood  that 
may  be  expected  from  the  most  severe  combination  of  critical  metero- 
logic  and  hydrologic  conditions  that  are  reasonably  possible  in  the 
region. 

No  design  data  were  available  for  this  dam.  Seepage  and  stability 
analyses  comparable  to  the  requirements  of  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  were  not  available,  which  is  considered 
a  deficiency.  These  analyses  should  be  obtained  in  the  future. 

Other  deficiencies  observed  during  the  inspection  are  small  trees 
and  shrubs  growing  on  the  downstream  slope,  seepage  outcrops  in  both 


abutment  troughs,  sloughing  of  side  slopes  of  the  spillway,  and 
seepage  from  the  6"  sewer  pipe  outletting  onto  the  downstream  slope 
of  the  dam. 


The  maintenance  of  this  dam  is,  in  general,  good.  Preventive 
maintenance  items  addressed  to  tree  removal  and  removal  of  sloughed 
side  slope  materials  in  the  spillway  are  recommended  in  the  report. 


/jpSL  - 


Rey  S.  Decker 
E-3703 


Chairman  of  Board 

Hoski ns-Western-Sonderegger ,  Inc . 

E-8696 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
LAKE  NORTHWOODS  DAM  -  MO  30110 
GASCONADE  COUNTY,  MISSOURI 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  safety 
inspection  of  dams  throughout  the  United  States.  Pursuant 
to  the  above,  the  St.  Louis  District,  Corps  of  Engineers, 
District  Engineer  directed  that  a  safety  inspection  of  Lake 
Northwoods  Dam  be  made. 

b.  Purpose  of  Inspection.  The  purpose  of  the  inspection  was  to 
make  an  assessment  of  the  general  condition  of  the  dam  with 
respect  to  safety,  based  upon  available  data  and  visual 
inspection,  in  order  to  determine  if  the  dam  poses  hazards  to 
human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dam  were 
furnished  by  the  Department  of  the  Army,  Office  of  the  Chief 
of  Engineers,  in  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams,"  Appendix  D  to  "Report  of  the  Chief  of  Engineers 

on  the  National  Program  of  Inspection  of  Dams,"  dated  May, 
1975,  and  published  by  the  Department  of  the  Army,  Office  of 
the  Chief  of  Engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  The  dam  is  an  earth  fill  about  1240  feet  in  length  and 
about  49.5  feet  in  height' located  in  moderately  steep 
to  rolling  topography.  Upland  soils  consist  of  thin 
loess  cover  over  limestone.  Soils  on  the  abutment 
slopes  are  probably  colluvial  or  residual  cherty 
clays  derived  from  limestone  and  shale. 

(2)  The  spillway  consists  of  a  channel  about  32  feet  in 
width  excavated  through  bedrock  (limestone  and  shale) 
on  the  right  abutment. 

(3)  Pertinent  physical  data  are  given  in  paragraph  1.3  below. 
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b.  Location.  The  dam  is  located  in  the  east  central  portion 
of  Gasconade  County,  Missouri,  as  shown  on  Plate  A-2. 

The  dam  is  shown  on  Plate  A-1  in  the  NW%  of  Section  34, 

T43N,  R5W  and  the  NEls  of  Section  33,  T43N,  R5W.  The  lake 
formed  behind  the  dam  is  shown  in  the  Uh  of  Section  34,  T43N, 
R5W,  and  the  Eh  of  Section  33,  T43N,  R5W. 

c.  Size  Classification.  Criteria  for  determining  the  size 
classification  of  dams  and  impoundments  are  presented  in 
the  guidelines  referenced  in  paragraph  1.1c  above.  Based 
on  these  criteria,  this  dam  and  impoundment  is  in  the 
intermediate  size  category. 

d.  Hazard  Classification.  Guidelines  for  determining  hazard 
classification  are  presented  in  the  same  guidelines  as 
referenced  in  paragraph  l.lc  above.  Based  on  referenced 
guidelines,  this  dam  is  in  the  High  Hazard  Classification. 

The  estimated  damage  zone  extends  approximately  four  and 
one-half  miles  downstream  from  the  dam.  Within  the  damage 
zone  are  two  dwellings.  State  Highway  19  and  U.S.  Highway 
50. 

e.  Ownership.  The  dam  is  owned  by  the  Lake  Northwoods  Estate, 
Inc.  c/o  William  Jafke,  3931  Holly  Hills  Blvd.,  St.  Louis, 

MO  63116. 

f.  Purpose  of  Dam.  The  dam  impounds  a  recreational  lake  cover¬ 
ing  about  85  acres. 

g.  Design  and  Construction  History.  The  dam  was  constructed  in 
1968  or  1969.  One  sheet  of  construction  plans  was  available 
from  the  contractor  who  built  the  dam  (Mertens  Const.  Co. 
Fulton,  MO)  and  is  included  in  Appendix  C  as  part  of  this 
report.  According  to  the  plans  and  the  owner,  a  cut  off 
trench  (12  ft.  bottom  with  IH  on  IV  side  slopes)  was 
excavated  to  rock  and  the  dam  was  constructed  with  clay 
material  excavated  from  the  reservoir  area  and  the  flatter 
abutment  slopes.  According  to  the  Owner,  the  borrow  material 
was  on  the  wet  side  of  optimum. 

h.  Normal  Operating  Procedure.  There  are  no  operating 
facilities  for  this  dam.  The  reservoir  level  is  con¬ 
trolled  by  precipitation,  infiltration,  evaporation  and 
the  capacity  of  the  spillway.  Maximum  observed  flow  in 
the  spillway  was  reported  by  Mr.  William  Jafke  to  be 
1.5  feet  in  depth. 
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1.3  PERTINENT  DATA 


a.  Drainage  Area.  1,029  acres  (1.61  square  miles). 

fa.  Discharge  at  Oamstte. 

(1)  All  discharges  at  the  damsite  are  through  a  trapezoidal 
shaped  spillway  cut  through  bedrock  (limestone  and 
shale)  on  the  right  abutment. 

(2)  Estimated  maximum  flood  at  damsite  is  150  to  200 
cfs,  based  on  known  estimated  depth  in  spillway 
channel . 

(3)  The  spillway  capacity  varies  from  0  cfs  at  elevation 
786  feet  to  2850  cfs  at  the  minimuw  top  of  dam 
(elevation  792.5  feet). 

(4)  Total  spillway  capacity  at  the  minimum  top  of  dam  is 
2850  cfs  ±. 

c.  Elevations  (feet  above  M.S.L.) . 

(1)  Top  of  dam  -  792.5  (low  point) 

(2)  Spillway  crest  -  786.0  (nominal) 

(3)  Streambed  at  centerline  -  743± 

(4)  Maximum  tail water  ~  unknown 

d.  Reservoir.  Length  (feet)  of  maximum  pool  3,000±. 

e.  Storage  (Acre-feet). 

(1)  Top  of  dam  -  1968± 

(2)  Spillway  crest  -  1340± 

f.  Reservoir  Surface  (Acres) 

(1)  Top  of  dam  -  110+ 

(2)  Spillway  crest  -  85+ 

g.  Dam. 

(1)  Type  -  earthfill 

(2)  Length  -  1240  feet± 

(3)  Height  49.5  feet  ±  (measured) 

(4)  Top  width  -  36  to  48  ft.  (measured).  Plan  width  -  34  ft. 
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(5)  Side  Slopes.  .  o  ou  iw 

(a)  Downstream  -  2H  on  IV  (plans)  and  2.2H  on  IV 

(measured) 

Cb)  Upstream  -  3H  on  IV  (Plans)  3.5H  on  IV  (measured, 
exposed) 

(6)  Zoning  -  unknown  (plans  do  not  show  any) 

(7)  Impervious  core  -  unknown  (plans  do  not  show  any) 

(8)  Cutoff  -  12  ft.  bottom  width,  IH  on  IV  side  slopes 
excavated  to  good  rock  (shown  on  construction  plan 
and  verified  by  owner). 

(9)  Grout  curtain  -  none 

(10)  Wave  protection  -  limestone  riprap  from  crest  to 
6  ft.  below  normal  pool  level. 

(11)  Internal  drainage  system  -  unknown. 


b-  Diversion  Channel  and  Regulating  Tunnel.  None 
i •  Spillway. 

(1)  Principal  (and  only) 

(a)  Type  -  trapezoidal  channel  excavated  through  limestone 
and  shale  on  right  abutment. 

(b)  Control  section  -  natural  bedrock,  thin 
bedded  limestone. 

(c)  Crest  elevation  -  786  feet 

(d)  Upstream  Channel  -  Rock,  clean,  100  feet  in  length, 

1%  slope. 

(e)  Downstream  Channel  -  Rock,  clean,  130  feet  in  length, 
4.5%  slope,  exitting  into  head  cut. 

j*  Regulating  Outlets.  Drawdown  facility  -  8  inch  diameter 

steel  pipe  w/ threaded  joints  and  5  inch  gate  valve  at  outlet. 


4 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

The  design  data  that  were  available  for  this  dam  are  shown  in 

Appendix  C. 

2.2  CONSTRUCTION 

No  construction  data  were  available.  It  was  reported  by 
the  Owner  that  the  dam  was  built  in  1968  or  1969.  The  con¬ 
tractor  (Mertens  Const.  Co.)  reported  that  the  dam  was  con¬ 
structed  according  to  the  plans. 

2.3  OPERATION 

No  data  were  available  on  spillway  operation.  It  was  reported 
by  Mr.  Jafke  that  the  maximum  observed  depth  of  flow  in  the 
spillway  was  1.5  feet  and  that  the  drawdown  facility  is  oper¬ 
ated  every  year. 

2.4  EVALUATION 

Availability.  Available  data  were  readily  obtainable. 

b.  Adequacy .  The  available  data,  field  surveys,  and  visual 
observation  presented  herein  are  considered  adequate  to 
support  the  conclusion  of  this  report.  Seepage  and  stability 
analyses  comparable  to  the  requirements  of  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams"  were  not  available, 
which  is  considered  a  deficiency.  These  seepage  and  stability 
analyses  should  be  performed  for  appropriate  loading  conditions 
(including  earthquake  loads)  and  made  a  matter  of  record. 

c.  Validity.  It  was  reported  by  Mr.  Jafke  that  the  dam  was 
designed  by  a  registered  professional  engineer. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General .  A  visual  inspection  of  the  Lake  Northwoods  Dam 
was  made  on  June  26,  1979.  Engineers  from  Hoskins-Western- 
Sonderegger,  Inc.,  Lincoln,  Nebraska  making  the  inspection 
were:  R.  S.  Decker,  Geotechnical;  Gordon  Jamison,  Hydrology; 
Garold  Ulmer,  Civil  Engineer;  Mr.  William  Jafke,  the  Owner, 
was  present  during  the  inspection. 

b.  Dam. 

(1)  Geology  and  Soils.  (Abutment  and  embankment) 

The  geology  and  soils  of  the  site  are  described  in 
the  report  from  the  Missouri  Geological  Survey  in¬ 
cluded  in  Appendix  C  of  this  report.  Conditions  of 
the  report  were  generally  confirmed  by  observation. 
Material  in  the  downstream  section  of  the  dam  is 
CL-CH  soil  with  considerable  cherty  gravel  probably 
associated  with  the  Goss  soil  series. 

(2)  Upstream  slope  is  well  riprapped  with  durable  limestone 
rock  up  to  3  feet  in  maximum  dimension  with  nominal 
size  probably  8  to  12  inches.  The  riprap  looks  good 
with  no  significant  erosion  or  deterioration.  No 
slides,  slumps  or  deformations  were  noted  on  the  up¬ 
stream  slope. 

(3)  Crest.  The  crest  serves  as  a  roadway  about  15  feet 
wide  and  is  well  surfaced  with  crushed  limestone. 

The  area  on  both  sides  of  the  roadway  is  well  vegetated 
with  adapted  grasses.  No  cracks,  rodent  holes  or  de¬ 
formation  were  noted  on  the  crest. 

(4)  Downstream  Slope.  The  downstream  slope  is  only  fairly 
well  vegetated  with  grasses.  A  number  of  old  erosional 
gullies  and  rills,  up  to  1  -  1.5  feet  in  depth  were 
observed  on  the  slope.  Most  of  those  are  now  pretty 
well  stabilized  with  vegetation,  A  few  small  cotton¬ 
wood  and  other  trees  and  shrubs  are  growing  on  the 
slope.  A  seep  area  occurs  along  the  toe  in  the  right 
abutment  trough  between  stations  9+25  and  10+00.  No 
flow  was  observed  and  the  seepage  was  clear.  An  auger 
hole  in  this  area  encountered  gravel  and  rocks  at  a 
depth  of  2  to  2.5  feet  which  is  probably  the  upper 
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strata  of  weathered  abutment  rock.  Another 
seep  area  is  evident  in  the  left  abutment 
trough,  downstream  from  about  station  1+00, 
at  about  elevation  764  feet.  No  free  water 
was  evident  in  the  left  abutment  seep,  but  the 
cattail  growth  was  good.  It  is  assumed  that  the 
seepage  observed  in  both  abutment  troughs  is 
passing  through  the  limestone  formation  in  the 
abutments.  Another  small  seep  area  was  observed 
downstream  from  about  station  8+50  about  20  feet 
or  one-half  way  down  slope  from  the  crest.  This 
seep  results  from  a  small  discharge  (<1/10  gal./ 
min.)  from  a  6  inch  diameter  cast  Iron  pipe  out- 
letting  on  the  slope  of  the  dam.  It  would  appear 
that  this  pipe  is  the  end  of  the  sewage  line  from 
the  east  side  of  the  lake  which  is  supposed  to 
pass  from  the  nearest  manhole  (left  side  of  Photo  24) 
under  the  reservoir  and  dam  to  the  sewage  lagoon 
located  downstream  from  the  left  abutment.  The 
source  of  the  flow  in  the  pipe  is  not  known.  There 
are  no  sewage  hookups  on  the  east  side  of  the  lake  at 
the  present  time.  The  discharge  from  the  pipe  surged, 
as  in  response  to  wave  action,  which  could  indicate 
that  one  source  of  flow  in  the  pipe  may  be  seepage 
into  the  manhole  located  in  the  lake  upstream  from 
the  dam.  No  cracks  slides  or  deformations  were  noted 
on  the  downstream  slope.  The  sewage  lagoon  (see 
Photos  3,  4  &  10)  downstream  from  the  left  abutment 
does  not  appear  to  have  any  adverse  affect  on  the 
safety  of  this  structure. 

(5)  Miscellaneous.  The  nature  of  materials  and  the 
dimensions  of  this  dam  indicate  that  it  could  pro¬ 
bably  withstand  overtopping  by  flood  occurrences 
between  the  0.5  PMF  and  the  PMF  without  serious  damage. 

There  is  a  small  dam  and  lake  on  a  side  drainage  just 
north  of  the  left  end  of  this  structure.  This  dam 
is  about  300  feet  long,  25  feet  high  with  crest  width 
of  24  feet  and  side  slopes  of  approximately  3H  on  IV 
upstream  and  2H  on  IV  downstream.  Failure  of  this  dam 
should  not  affect  the  Northwoods  structure.  It  would, 
however,  damage  the  sewage  lagoon  which  is  located 
just  downstream  from  the  small  dam. 


c .  Appurtenant  Structures . 


CD  The  spillway  consists  of  a  trapezoidal  channel  cut 
through  bedrock,  on  the  right  abutment.  The  bottom 
of  the  spillway  is  cut  into  thinly  bedded  limestone 
which  shows  some  spalling  (nothing  significant).  The 
sideslopes  consist  of  alternate  beds  of  sandstone, 
mudstone  and  limestone.  The  control  and  outlet  channels 
appear  to  be  stable.  The  exit  channel  is  eroded  through 
cherty  CL-CH  soils  down  to  bedrock.  Headcutting  through 
the  spillway  should  not  occur.  Plans  show  the  bottom 
width  as  40  feet  while  field  measurements  indicate  a 
width  of  32  feet.  There  is  some  slight  sloughing  of 
the  right  cut  bank  but  it  would  appear  that  bank 
sloughing  would  not  account  for  the  8  foot+  difference 
between  planned  and  constructed  bottom  width.  No 
significant  slides  or  deformations  were  noted  in  the 
spillway,  and  it  appears  to  be  stable.  Two  small 
cottonwood  trees  are  growing  on  the  outside  edge  of 
the  spillway  bottom.  The  reservoir  level  was  about 
0.5  foot  below  the  crest  elevation  of  the  spillway 
at  the  time  of  the  inspection. 

(2)  Drawdown  facility  consists  of  an  8-inch  diameter  steel 
pipe  with  valve  on  the  downstream  end.  It  was  re¬ 
ported  by  Mr.  Jafke  that  the  drawdown  valve  is 
operable  and  that  it  is  opened  quite  often  to  be 
sure  it  is  operating.  A  pool  of  water  submerges 
the  outlet  of  the  drawdown  pipe  (Photo  11)-  This 
pool  does  not  appear  to  be  caused  by  seepage  but 
results  from  surface  runoff  and  drawdown  operations 
(note  the  muddy  water). 

d.  Reservoir  Area.  The  reservoir  is  generally  surrounded  by 
grass  and  timber.  No  significant  erosion,  slides  or  slumps 
were  noted  around  the  shoreline. 

e.  Downstream  Channel .  The  old  channel  downstream  from  the 
drawdown  pipe  is  overgrown  with  trees  and  shrubs  which 
should  not  be  detrimental.  The  channel  downstream  from 
the  spillway,  on  the  opposite  end  of  the  dam  from  the 
drawdown  pipe,  is  also  overgrown  with  trees.  However, 
this  overgrowth  should  not  affect  the  planned  operation 
of  the  spillway. 


8 


3.2  EVALUATION 


There  does  not  appear  to  be  any  serious  potential  of  failure 
of  this  structure.  Seepage  at  the  toe  of  the  dam  is  probably 
transmitted  through  foundation  bedrock.  The  main  section  of 
the  dam  is  dry.  The  downstream  slope  is  somewhat  steep  for 
adequate  safety  factors  against  shear  failure.  Additional 
studies  would  be  required  to  determine  stability  against  shear 
failure,  potential  damage  from  overtopping,  and  the  source 
and  affects  of  seepage  in  the  abutment  troughs.  Additional 
studies  would  also  be  required  to  determine  the  nature  and  source 
of  the  ponded  water  at  the  outlet  of  the  drawdown  facility. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  controlled  outlet  works  for  this  dara.  The  pool 
level  is  controlled  by  rainfall,  infiltration,  evaporation, 
and  the  capacity  of  the  uncontrolled  spillway. 

4.2  MAINTENANCE  OF  DAM. 

Maintenance  of  this  structure  seems  to  be  good, except  that  the 
presence  of  the  6"  pipe  outlet  On  the  downstream  slope,  and 
the'-seepage  therefrom,  should  be  investigated  and  controlled. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  operating  facilities  exist  at  this  dam. 


4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

Upon  checking  with  the  owner,  we  are  unaware  of  any  warning 
system  in  effect  for  this  dam. 

4.5  EVALUATION 

There  does  not  appear  to  be  any  serious  potential  of  failure 
of  this  structure. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  One  sheet  of  plans  was  furnished  by  Mertens 
Construction  Company,  Fulton,  Missouri. 

b.  Experience  Data.  The  drainage  area,  reservoir  surface  area, 
and  elevation-storage  data  were  developed  from  the  USGS 
Rosebud,  Missouri  7  1/2  minute  topographic  quadrangle  map. 

The  hydraulic  computations  for  the  spillway  and  dam  over¬ 
topping  discharge  ratings  were  based  on  data  collected  in 
the  field  at  the  time  of  the  field  inspection,  and  some 
data  extracted  from  the  plans. 

c.  Visual  Observations. 

(1)  Some  sloughing  of  bedrock  material  has  occurred  on 
the  side  slopes  of  the  spillway.  If  this  loose  material 
and  a  few  small  trees  were  cleared  from  the  spillway 
channel  it  would  be  more  efficient. 

(2)  The  downstream  end  of  the  spillway  channel  has  eroded 
through  the  surface  material  to  bedrock  but  poses 

no  threat  to  the  stability  of  the  spillway. 

(3)  Riprap  on  the  upstream  face  of  the  dam  appears  to  be 
in  stable  condition. 

d.  Overtopping  Potential.  The  spillway  is  too  small  to  pass 
the  probable  maximum  flood  without  overtopping.  The  spill¬ 
way  will  pass  52?o  of  the  probable  maximum  flood  and  the 
100-year  storm  without  overtopping.  The  results  of  the 


routings  through  the  dam  are 
following  conditions. 

tabulated 

in  regards 

to  the 

Infl ow 
Discharge 

Frequency  c.f.s. 

Outfl ow 
Discharge 
c.f.s. 

Maximum 

Pool 

Elevation 

Freeboard 
Top  of  Dam 
Min.  Elev. 
792.5 

Time 

Dam 

Overtopping 

Hr. 

100  Yr.  2380 

265 

788.0 

+4.5 

- 

0.5  PMF  6730 

2630 

792.3 

+0.2 

- 

PMF  13,500 

10,700* 

794.4 

-1.9 

3+ 

0.52  7000 

2850 

792.5 

0 

♦(Spillway  discharge  =  4,880  cfs;  top  of  dam  discharge  =  5,820  cfs) 
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According  to  the  recomnended  guidelines  from  the 
Department  of  the  Anny,  Office  of  the  Chief  of 
Engineers,  this  dam  is  classified  as  having  a  high 
hazard  rating  and  intermediate  size.  Therefore, 
the  PMF  is  the  test  for  the  adequacy  of  the  dam  and 
its  spillway. 

The  estimated  damage  zone  is  described  in  Paragraph 
1.2d  in  this  report. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  This  dam  appears  to  be  structurally 
stable.  There  are  no  indications  of  deformations  or 
excessive  seepage  pressures. 

b.  Design  and  Construction  Data.  The  geologic  evaluation  of 
this  dam  site  was  favorable.  The  available  design  data 
are  minimal  for  a  structure  of  this  size.  No  construction 
data  were  available.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams"  were  not  available, 
which  is  considered  a  deficiency. 

c.  Operating  Records.  There  are  no  controlled  operating 
facilities  for  this  dam.  It  was  reported  by  Mr.  Jafke 
that  maximum  flow  depth  in  the  spillway  has  been  observed 
as  about  1.5  feet. 

d-  Post  Construction  Changes.  The  inspection  team  is  not 
aware  of  any  post  construction  changes  for  this  dam. 

e-  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1. 
An  earthquake  of  the  magnitude  predicted  in  this  area  is 
not  expected  to  cause  structural  failure  of  this  dam. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  This  structure  does  not  appear  to  have  any  serious 
deficiencies  or  potential  of  failure.  The  spillway  will 
pass  one-half  the  Probable  Maximum  Flood  (PMF)  but  will  not 
pass  the  PMF  without  overtopping.  The  effects  of  such 
overtopping  (1.9  ft,  for  3  hrs.+)  is  not  known  but  it 
would  appear  that  the  overtopping  would  not  cause  failure 
of  the  dam.  Seepage  and  stability  analyses  comparable 

to  the  requirements  of  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams"  were  not  available  which  is 
considered  a  deficiency. 

b.  Adequacy  of  Information.  The  conclusions  in  this  report 
are  based  upon  minimal  design  data,  performance  history, 
and  visual  observations.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  guidelines  were  not 
available  which  is  considered  a  deficiency. 

c.  Urgency.  The  items  recommended  in  7.2a(l)(2)  should  be 
pursued  on  a  high  priority  basis. 

d.  Necessity  for  Phase  II.  Phase  II  investigation  is  not 
considered  necessary. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1. 
An  earthquake  of  this  magnitude  is  not  expected  to  be 
hazardous  to  this  dam. 

7.2  REMEDIAL  MEASURES 
a.  Alternatives. 

(1)  Spillway  size  and/or  the  height  of  the  dam 
should  be  increased  to  pass  the  probable 
maximum  flood  without  overtopping  the  dam. 

(2)  The  source  and  purpose  of  the  open  pipe  and 
the  source  of  seepage  now  discharging,  there¬ 
from,  onto  the  downstream  slope  of  the  dam  should 
be  determined  and  measures  taken  to  correct  this 
situation. 
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(3)  Seepage  discharges  in  the  downstream  abutment 
troughs  should  be  monitored  for  changes  in 
quantity  and  color. 

(4)  The  pond  of  water  at  the  outlet  of  the  drawdown 
pipe  should  be  drained  (by  pumping  or  channeliza¬ 
tion)  and  inpsected  periodically  to  determine 
whether  or  not  there  is  detrimental  seepage  in 
this  area. 

(5)  Seepage  and  slope  stability  analyses  comparable 

to  the  requirements  of  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  should  be  made. 

(6)  The  services  of  an  engineer  experienced  in  the 
design  and  construction  of  earth  dams  should  be 
obtained  to  perform  the  aforementioned  studies 
and  analyses  and  to  design  protective  measures, 
as  required. 

b.  0  &  M  Procedures. 

(1)  On  the  whole,  maintenance  of  this  structure  is  good. 
The  few  small  trees  growing  on  the  downstream  slope 
and  in  the  spillway  should  be  removed  and  measures 
taken  to  prevent  their  recurrence. 

(2)  Periodic  inspection  and  removal  of  the  sloughed 
bank  material  in  the  spillway  would  improve  the 
efficiency  of  spillway  operation. 
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MAPS 


VICINITY  MAP 

ID  NO.  MO  30110 
GASCONADE  COUNTY 


APPENDIX  B 
PHOTOGRAPHS 


GASCONADE  COUNTY,  MISSOURI 


PLATE  B-1 


PHOTO  NO.  4  -  SEEP  AREA  DOWNSTREAM  FROM  STA.  1  +  00. 
SEWAGE  LAGOON  IN  BACKGROUfffl. 


PHOTO  NO.  5  -  CREST  FROM  STA.  6  +  00  LOOKING  TOWARD 
LEFT  ABUTMENT 


PHOTO  NO.  6  -  CREST  FROM  STA.  6  +  00  LOOKING  TOWARD 
■  RIGHT  ABUTMENT 


PHOTO  NO.  7  -  UPSTREAM  SLOPE  FROM  STA.  6  +  00  LOOKING 
TOWARD  THE  LEFT  ABUTMENT 
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PHOTO  NO.  8  -  UPSTREAM  SLOPE  FROM  STA.  6  +  00  LOOKING 
TOWARD  THE  RIGHT  ABUTMENT 


PHOTO  NO.  9  -  UPSTREAM  ACROSS  LAKE  FROM  STA.  5+50 


PHOTO  NO.  10  -  DOWNSTREAM  FROM  STA.  3  +  00.  PONDED  WATER 
AT  LOWER  LEFT  IS  AT  OUTLET  OF  DRAWDOWN  PIPE 


PHOTO  NO.  11  -  VALVE  AT  END  OF  DRAWDOWN  PIPE 
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PHOTO  NO.  12  -  LEFT  ABUTMENT  SEEP  AREA  AT  STA.  1  +  00 


PHOTO  NO.  13  -  OUTLET  END  OF  6  INCH  CAST  IRON  SEWER 
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PHOTO  NO.  16  -  SEEP  AREA  IN  RIGHT  ABUTMENT  TROUGH  FROM  STA. 
9  +  50  to  10  +  00 


PHOTO  NO.  17  -  DOWNSTREAM  SLOPE  TAKEN  FROM  RIGHT  ABUTMENT 


PHOTO  NO.  18  -  LOOKING  UPSTREAM  IN  SPILLWAY 


PHOTO  NO.  19  -  LOOKING  DOWNSTREAM  IN  SPILLWAY 


PHOTO  NO.  22  -  CREST  AND  DOWNSTREAM  SLOPE  WITH  SPILLWAY 
IN  FOREGROUND 
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PHOTO  NO.  23  -  UPSTREAM  SLOPE  TAKEN  FROM  UPSTREAM  OF  RIGHT  END 
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NO.  24  -  UPSTREAM  FROM  STA.  12  +00.  SEWER  MANHOLE 
AT  LEFT  CENTER.  TWO  OTHERS  BARELY  VISIBLE. 


NO.  25  -  OVERVIEW  FROM  HIGH  ON  LEFT  ABUTMENT 
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GEOLOGIC  REPOST  ON  THE  NOSIRNOOOS  lAKSSZTE,  GASCONADE  COUNTY 


lti«  cit*  prbpoard  for  a  lake  ob  a  tributary  to  Second  Creek  la  located 
la  Che  8B%  SElc  NBl(  aec«  33,  T.43  N. ,  R.5  V.  (Gerald  Quadrangle).  Bedrock 
in  Chla  area  la  the  Jeffaraon  City  Fonaatlon.  It  is  firm,  evenly  bedded,, 
and  la  water  tight  with  the  exception  of  aooe  near  aurfaee  weathered  eonea 
which  are  of  adnor  Importance.  Thla  aecclng  for  a  lake  la  excellent  geologically 
and  no  aerloua  water  loee  haearda  Into  bedrock  or  through  penaeable  aolla  are 
anticipated  with  one  exception.  Ihe  poaalblllty  of  a  pemeable  gravel  layer 
in  the  lower  portion  of  the  valley  alluvial  aolla  ahould  be  explored  preferably 
with  aeveral  deep  holea  dug  by  a  baekhoe. 


Ihe  dam  aite  la  In  an  area  idiere  the  abutaent  slopea  are  gentle  and  the 
valley  la  relatively  broad.  A  dan  at  Chla  location  may  not  encounter  bedrock 
either  on  the  abutment  alopea  or  on  the  valley  floor.  It  will  be  neceaaary 
to  explore  chla  aetting  with  a  baekhoe  or  poaeibly  a  power  driven  rotary  auger 
to  determine  depth  to  bedrock.  Bowever,  if  the  dam  la  laoved  upatream- a  lightly 
(NB^  SI%  NE4(  aec,  33)  and  chla  la  reconaended  from  the  geological  aapect, 
the  left  (weat)  abuCaent  alope  will  be  relatively  steep.  Therefore,  the 
abutment  core  trench  can  be  cut  Into  firm  freah  bedrock.  In  addition  the 
right  abutment  alope  la  aomewhat  aCeeper  and  It  may  be  poaalblo  to  reach  bod« 
rock  in  Che  rl^t  abuoaeat  core.  If  the  abutment  of  the  dan  can  be  seated 
on  bedrock  it  la  atrongly  reeamsended  chat  Che  core  trench  be  ripped  into  firm 
freah  bedrock.  Thia  can  beat  be  accoopllshed  by  a  back  mounted  ripper  on  a 
large  caterpillar.  Failure  to  retoove  all  looae  weathered  bedrock  in  the  core 
trench  increaaea  the  poaalbiliCy  of  aerloua  water  seepage  through  the  core 
trench.  If  It  is  economically  feasible,  the  core  trench  should  also  be  cut 
to  bedrock  acrosa  the  valley  floor.  Bowever,  this  cannot  be  detsemlned  until 
some  exploration  pita  have  been  dug. 


It  is  anCiclpated  that  the  lower  portion  of  the  valley  alluvium  especially 
near  Che  underlying  bedrock  will  consist  of  permeable  water  saturated  gravel. 

It  la  IsiportanC  chat  these  water  bearing  gravela  If  they  ara  present  are 
Intarcepted  by  a  well  compacted  relatively  water  tight  core  trench.  However, 

If  this  cannot  ba  accooipllahed  within  practical  economic  means  it  la  Chen 
recoeaendad  that  the  area  Imaediataly  upstream  of  the  damaita  ia  not  disturbed 
by  borrow  excavation.  If  there  la  any  posaibllity  that  water  bearing  gravela 
are  not  cut  off  in  Che  core  trench  of  the  dam  any  water  leakage  in  the  lake 
upatream  of  Che  dam  would  be  lost  relatively  rapidly  by  underflow  under  Che 
dam.  Consequently,  it  is  b»sC  important  Chat  the  lower  portion  of  Che  valley 
alluvium  of  presently  suiteble  soils  for  water  impoundment  should  not  ba 
dlaturbad.  This  material  would  act  as  a  natural  pad  to  retard  the  rate  of 
seepage  from  Che  lake  Into  underlying  gravels.  Consequently,  the  borrow  areas 
should  ba  restrletad  to  the  valley  slopes  and  farther  upstreem  where  the  possibility 
of  water  seepage  into  underlying  gravels  would  be  lauch  leaa  hazardous.  In 
addition,  if  cbe  core  trench  cannot  be  cut  to  bedrock.  It  will  be  necessary 
CO  pad  the  stream  channal  for  a  abort  distance  upstream  of  the  dam. 

The  alts  la  recoaseoded  geologically  for  a  lake.  A  relatively  stable 
water line  should  be  maintained  during  normal  rallfall  seasona.  The  precautlona 
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of  •c«p«go  into  utMierlying  gravol  Is  th*  one  laporcent  hezsrd  vihicb  should 
be  exploited  during  preconstruction  studies. 


Jaaes  B.  Vlllleas 
Engineering  Gee  legist 
Missouri  Geologlcsl  Survey 
Jsnusry  12,  1966 
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appendix  d 

HYDRAULIC  AND  HYDROLOGIC  DATA 


HYDROLOGIC  COMPUTATIONS 


The  SCS  dimensionless  unit  hydrograph  and  the  systemized  computer 
program  HEC-1  (Dam  Safety  Version),  July  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Corps  of  Engineers,  Davis, 
California,  were  used  to  develop  the  inflow  hydrographs 
(see  this  Appendix). 

a.  Twenty-four  hour,  lOO-year  rainfall  for  the  dam  location 
was  taken  from  the  data  for  the  rainfall  station  at 
Sullivan,  MO.  as  supplied  by  the  St.  Louis  District,  Corps 
of  Engineers  per  their  letter  dated  6  March  1979.  The 
twenty-four  hour  probable  maximum  precipitation  was  taken 
from  the  curves  of  Hydrometeorological  Report  No.  33  and 
current  Corps  of  Engineers  and  St.  Louis  policy  and  guidance 
for  hydraulics  and  hydrology. 

b.  Drainage  area  =  1.61  square  miles  (1,029  acres). 

c.  Time  of  concentration  of  runoff  =  23  minutes  (computed  from 
"Kirpich"  formula). 

d.  The  antecedent  storm  conditions  for  the  probable  maximum 
precipitation  were  heavy  rainfall  and  low  temperatures  which 
occurred  on  the  previous  5  days  (SCS  AMC  III).  The  antece¬ 
dent  storm  conditions  for  the  100-year  precipitation  were 

an  average  of  the  conditions  which  have  preceded  the  occurrence 
of  the  maximum  annual  flood  on  numerous  watersheds  (SCS 
AMC  II).  The  initial  pool  elevation  was  assumed  at  the 
crest  of  the  spillway. 

e.  The  total  twenty-four  hour  storm  duration  losses  for  the 
lOO-year  storm  were  3.84  inches.  The  total  losses  for  the 
PMF  storm  were  2.50  inches.  These  data  are  based  on  SCS 
runoff  curve  No.  82  and  No.  66  for  antecedent  moisture 
conditions  SCS  AMC  III  and  AMC  II  respectively.  The  water¬ 
shed  is  composed  of  primarily  SCS  soil  group  B,  C  and  D 
(Goss  -  40%,  Union  -  50%,  and  Gerald  -  10%  respectively) 
and  consists  mostly  of  wooded  area  with  a  small  percentage 
of  cropland. 
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f.  Average  soil  loss  rates  =  0.10  inch  per  hour  approximately. 

The  spillway  discharge  rating  was  developed  using  the  Corps  of 
Engineers  Surface  Water  Profile  HEC-2  computer  program. 

The  flows  over  the  dam  crest  were  developed  using  the  HEC-1 
(Dam  Safety  Version)  program  with  a  discharge  coefficient  of 
2.9  and  a  value  of  1.5  for  the  exponent  of  head. 

Floods  were  routed  through  the  reservoir  using  the  HEC-1 
(Dam  Safety  Version)  program  to  determine  the  capabilities 
of  the  spillway  and  dam  embankment  crest.  The  output  and 
plotted  hydrographs  are  shown  in  this  Appendix. 
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